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ARROWHEAD DRAIN DESIGN/BUILD REPORT 
EXECUTIVE SUMMARY 

 
This project addresses the streambank and bed erosion occurring within the open channel of 
Arrowhead Drain between County Road 325 East and Chapman Lake Drive and the subsequent 
delivery of sediment to Little Chapman Lake in Kosciusko County, Indiana. The primary goal of 
the project was to stabilize the eroding streambank and bed of Arrowhead Drain within this 
reach.  This was accomplished through the installation of grade control structures and soil 
encapsulated lifts.  This project was made possible in part by the cooperation of the Chapman 
Lakes Foundation and McDaniel Properties (landowner).  The project was funded by the Indiana 
Department of Natural Resources’ Lake and River Enhancement (LARE) Program and Chapman 
Lakes Foundation. 
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ARROWHEAD DRAIN DESIGN/BUILD REPORT 
KOSCIUSKO COUNTY, INDIANA 

 
1.0 PROJECT DESCRIPTION AND PURPOSE 
Arrowhead Drain, legally known as the Robert Shroyer Drain, is located to the east of Little 
Chapman Lake in Kosciusko County, Indiana (Figure 1). Arrowhead Drain’s open channel 
begins near the Chapman Lake Conservation Club on County Road 325 East and flows to the 
west where it enters Little Chapman Lake west of Chapman Lake Drive.  Arrowhead Drain had 
become isolated from its floodplain due to historic channelization.  As a result, stormflow events 
were contained within the channel causing severe streambank and bed erosion within the project 
reach. The purpose of this project was to stabilize the eroding streambanks and bed of 
Arrowhead Drain between County Road 325 East and Chapman Lake Drive, thereby reducing 
the delivery of sediment and associated nutrients to Little Chapman Lake.  
 
 

 
Figure 1.  Approximate project site location. 

 
2.0 DESIGN RATIONALE 
A majority of the Arrowhead Drain project site is located within a second growth forest having 
wetland pockets and drainages scattered throughout.  To minimize the impact to these natural 
areas, all construction activity had to occur within the existing channel (i.e. no excavation of 
streambanks to reduce the slope).  A series of eight grade control structures were installed to 

Project Site
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prevent further down cutting of the streambed.  Grade control structures were strategically placed 
so that the peak elevation of the downstream structure was at or near the same elevation as the 
immediately upstream structure’s base (Appendix A, Stream Profile).  This design will not only 
prevent further streambed down cutting, but also promote sediment deposition between grade 
control structures and help alleviate streambank collapse.  Over time, the streambed’s gradient 
will be reduced and the streambed elevation raised thus allowing Arrowhead Drain to access it 
floodplain during high flow events.  Additionally, two streambank stabilization treatments were 
installed along the project reach.  Streambanks with gentle gradients were seeded and blanketed 
with erosion control blanket.  A rock toe was also placed along the base of the bank to further 
protect the bank from erosion.  Steeper sloped banks within the project reach received a more 
protective treatment.   In these areas, a rock platform was installed along the base of the bank. 
This platform supported a modified soil encapsulated lift that was seeded with a native seed mix.     
 
3.0 DESIGN AND CONSTRUCTION SPECIFICS 
 
3.1 Landowner Agreement 
McDaniel Properties, which own the entire project site, granted permission to construct the 
project.  A signed copy of the landowner agreement is held on file at JFNew’s corporate office 
located in Walkerton, Indiana and the Chapman Lakes Foundation office. 
 
3.2 Permitting 
Permit applications were submitted to the U.S. Army Corps of Engineers, Indiana Department of 
Environmental Management, and the Kosciusko County Drainage Board.  An Indiana 
Department of Natural Resources permit was not required for this project since the drainage area 
at the downstream end of the project site was less than one square mile.  A Regional General 
Permit was granted from the U.S. Army Corps of Engineers on April 16, 2004 under Section 10 
of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water Act.  The Indiana 
Department of Environmental Management granted Section 401 Water Quality Certification on 
April 8, 2004.   The Kosciusko Drainage Board gave verbal approval in support of the project.  
Permit correspondence can be found in Appendix B.   
     
3.3 Grade Control Structures  
A series of eight grade control structures were installed within the project reach.  Two grade 
control structures were deleted from final construction.  These two grade control structures were 
to be placed in small tributaries to Arrowhead Drain.  Grade control structures were constructed 
by excavating a key trench three feet into each streambank and two feet into the streambed.  The 
bottom and sides of each key trench were then lined with a non-woven geotextile fabric.  The 
key trench was then filled with 12-24 inch diameter rock (riprap) and then capped with 4-12 inch 
fieldstone (Figure 2).  The fieldstone was graded to a 4:1 slope on the upstream face and 15:1 
slope on the downstream face.  Each grade control structure was built up to the appropriate 
elevation according to the plans.  Site plans and grade control structure details and modifications 
can be found in Appendix A. 
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Figure 2.  A completed grade control structure on Arrowhead Drain. 
      
3.4 Streambank Stabilization 
Approximately 900 lineal feet of streambank was stabilized throughout the project reach utilizing 
a combination of treatment types (Appendix A: Bank Treatment Details).  Treatment A was 
utilized on gently sloped streambanks adjacent to Chapman Lake Drive.  The existing 
streambank was regraded, seeded, and then covered with an erosion control blanket (North 
American Green C-250).  Twelve-inch long metal sod staples were then installed on 3-foot 
centers along the erosion control blanket.  Fieldstone was then placed over the erosion control 
blanket at the bank’s base.  Treatment B required the construction of a small rock shelf at the 
streambank’s base.  This rock shelf supported a modified soil encapsulated lift.  Non-woven 
geotextile fabric was placed on top of the shelf to prevent soil from being washed through the 
rock.  An erosion control blanket (North American Green C-250) was then rolled out parallel to 
the streambank, filled with soil, seeded with a native seed mix, and then folded back and pinned 
to the bank (Figure 3).  Three-foot long, 3/8-inch diameter rebar with 2-inch washers welded on 
for heads was used to pin the blanket along its top of slope edge.  Twelve-inch long metal sod 
staples were then installed on 3-foot centers along the erosion control blanket.  Streambank 
treatment details and modifications can be found in Appendix A.   
 

   
Figure 3.  A modified soil encapsulated lift along Arrowhead Drain. 
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4.0 CONSTRUCTION SCHEDULE 
Rowland and Associates, Inc. surveyed the project site in December of 2003.  Construction 
began in April of 2004.  All grade control structures and 50% of the streambank stabilization 
work was completed by May 10, 2004.  Wet construction site conditions delayed construction 
completion and clean up until October of 2004.   
 
5.0 MONITORING AND MAINTENANCE ACTIVITY 
Monitoring of the project site should be conducted on an annual basis for the next three to five 
years.  At a minimum, the project area should be inspected in late spring or early summer 
following a storm flow event within Arrowhead Drain.  Storm flows pose the biggest threat to 
the structural integrity of the project site.  Structural integrity failures would include, but are not 
limited to, items such as rock armoring, grade control structures, or soil encapsulated lifts being 
washed out and erosion control blankets being torn away.  If any of these situations are noted 
during the inspection, action should be taken to resolve the situation in a timely manner.  Other 
monitoring activities should include the inspection of plantings along the streambanks treated 
with erosion control blanket.  If large barren patches, approximately one square yard, are noted 
along the erosion control blanket, they should be reseeded with an appropriate seed mix. 
 
6.0 PROJECT SUMMARY 
The overall purpose of this project was to stabilize the eroding streambanks and bed of 
Arrowhead Drain between County Road 325 East and Chapman Lake Drive, thereby reducing 
the delivery of sediment and associated nutrients to Little Chapman Lake.  Arrowhead Drain was 
stabilized by installing eight grade control structures and approximately 900 lineal feet of 
modified soil encapsulated lifts along its streambanks.  The functionality of the soil encapsulated 
lifts will be further enhanced once the native plant growth occurs.   
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